The main objective of the study was to evaluate the efficacy and safety of dabrafenib alone or combined with trametinib for compassionate use in patients with metastatic melanoma.
Introduction
Cutaneous melanoma is the most frequent type of malignant melanoma, [1] with incidence and mortality rates of approximately 13.0 and 2.2 per 100,000 inhabitants, respectively, in European countries. [2] Sun exposure, host characteristics (such as the numbers and types of nevi or skin phototypes) and specific environmental factors have been clearly associated with an increased risk for the development of this disease. [3] Evidence suggests that 15% to 25% of patients with a primary tumor will develop metastasis, with 5-year survival rates of less than 15%. [4, 5] In cases of metastatic melanoma, the tumor location as well as other variables such as the Eastern Cooperative Oncology Group performance status (ECOG PS) and serum lactate dehydrogenase (LDH) levels have been identified as prognostic factors. [6] Current treatment strategies include surgery (for isolated lesions), targeted therapies, immunotherapy, and palliative radiotherapy. Chemotherapy is currently reserved for further lines of treatment; however, most regimens are frequently associated with the development of adverse events (AEs) and the deterioration of the quality of life. [7] The discovery that approximately half of melanomas harbor mutations in the BRAF oncogene has changed the paradigm of treatment in patients with advanced stages. [8] [9] [10] The presence of such mutations has also been associated with worse outcomes in patients with metastatic melanoma. [11] The use of selective BRAF inhibitors, such as dabrafenib and vemurafenib, has achieved response rates of approximately 50%, and has also prolonged overall survival (OS) compared with dacarbazine, in patients with the BRAF V600E mutation. [12] [13] [14] Dabrafenib, whose activity inhibits the mitogen-activated extracellular signalregulated kinase (MEK) 1 and 2, is currently indicated as a monotherapy or in combination with trametinib for the treatment of adult patients with unresectable metastatic melanoma and confirmed BRAF V600 mutation [15] ; vemurafenib and cobimetinib are similarly indicated. [16] Based on currently published data of dabrafenib and trametinib use in metastatic melanoma, these targeted therapies have been introduced in compassionate use programs in different countries, including Spain. Currently, data regarding the use of dabrafenib in a realworld setting, with or without trametinib, are scarce. [17] [18] [19] [20] [21] [22] [23] Therefore, the Spanish Melanoma Group (Grupo Español Multidisciplinar de Melanoma) has developed a centralized database documenting the clinical experiences of both dabrafenib in monotherapy and in combination with trametinib for compassionate use in patients with metastatic melanoma treated in Spain. The main objective of this study was to evaluate the efficacy and safety of compassionate-use dabrafenib alone or in combination with trametinib for the treatment of metastatic melanoma in an expanded access program in Spain.
Materials and methods
This retrospective observational expanded access program study involved 149 patients with metastatic melanoma from 30 Spanish medical centers (Table 1) . Patients considered for chart review included those diagnosed with an unresectable stage IIIC/IV melanoma and who commenced treatment any time before April 30 , 2014 with at least 1 dose of dabrafenib alone or in combination with trametinib as part of the compassionate use program. Criteria for exclusion were the absence of a complete clinical history, treatments administered outside of the previously established time-frame, and absence of informed consent to participate. The study was performed between September 2014 and March 2016 in accordance with the Declaration of Helsinki, Good Clinical Practice Guidelines, and applicable regulatory requirements; the protocol was approved by both the Ethical Committee of the Hospital Clinic Barcelona and each of the committees at the participating sites. All treatment-related decisions were according to the discretion of the physician.
Endpoints and study variables
Primary endpoints included the overall response rate (ORR) of both treatment alternatives, as well as the safety profiles of both dabrafenib alone or when combined with trametinib. The ORR was defined as the best tumor response (according to the Response Evaluation Criteria in Solid Tumours version 1.1) that was observed between the time of first treatment dose and the last available evaluation or the date of commencing a new treatment. Patients with positive responses to treatment included all those with complete response, partial response, and stable disease as documented in their clinical records. Secondary endpoints included progression-free survival (PFS) and OS. The PFS was calculated as the time between the initial administration of treatment and the date of detection of progression of disease (PD) or death by any cause; OS was calculated as the time between the initial administration of treatment and death by any cause. Both variables were analyzed and classified based on: the treatment strategy (dabrafenib monotherapy, dabrafenib plus trametinib initiated simultaneously, and combination therapy with dabrafenib preceding trametinib); whether the patient had undergone previous therapy, and the number of previous lines of therapy (1, 2, 3, or >3) .
OS data of patients who were alive at the end of follow-up or whose follow-up information was unavailable were censored. PFS data of patients with no PD at the time of analysis were also censored. Other results, such as serum LDH levels and ECOG PS at 6 and 12 months, were assessed. The AEs were graded according to the Common Terminology Criteria for AEs, version 3.0. Because of their relevance to this field of the study, cutaneous toxicities were analyzed independently of other AEs.
Statistical analyses
Categorical variables were expressed as absolute and relative frequencies (%), and continuous variables as medians and ranges (minimum-maximum values). Percentages were compared by using the Chi-squared test, t test, and Fisher or Mann-Whitney U test. Kaplan-Meier survival curves were used to estimate OS, expressed as means and the 95% confidence intervals (CIs). A P value of <.05 was considered statistically significant. All statistical procedures were performed using the SPSS 21.0 software for Windows (IBM, Chicago, IL).
Results

Patient characteristics
Of the 149 patients initially screened, 14 did not meet the inclusion criteria; therefore, data from 135 patients were analyzed ( Table 2 ). The most frequent locations of the primary tumors were the trunk (44.4%) and extremities (25.9%); furthermore, 4.4% and 95.6% of the patients had stage IIIC and IV melanoma, respectively. All patients treated with the combined regimen had stage IV melanoma, as did 87.5% of the patients in the dabrafenib monotherapy group. The remaining patients had stage IIIC melanoma. All patients had a BRAF mutation in their primary or metastatic melanoma; 3 patients were positive for V600K, while the remainder had V600E or V600+. The percentage of patients who underwent previous therapies was 68.9% (72.9% from the dabrafenib monotherapy group and 66.7% from the combination group); details are shown in Table 2 . Surgical rescue of residual disease after treatment was performed in 12.6% of the patients (10.4% and 13.8% in the monotherapy and combined groups, respectively).
Efficacy analyses
The treatment ORRs are shown in Table 3 . Complete response, partial response, and stable disease were achieved in 19.1%, 48.9%, and 21.4% of all patients, respectively. A clinical benefit was observed in 89.3% of patients (89.4% in the monotherapy group and 89.3% in the combined group).
PD was observed in 10.7% of patients (10.6% and 10.7% in the monotherapy and combined therapy groups, respectively). Information regarding the radiological response to treatment was not available for 4 patients. Survival (Fig. 1) Among patients who started dabrafenib and trametinib simultaneously, 11.3% were alive 2 years after the onset of treatment, whereas the percentage was 57.1% in patients who first started treatment with dabrafenib. Moreover, in treatmentnaïve patients, survival at 12 months was observed in 58.3% (95% CI, 30.4-86.2%) and 58.6% (95% CI, 40.7-76.5%) of patients who received monotherapy and combined treatment, respectively; a similar trend was observed when patients were Table 3 Response rates achieved during the treatment period. (Fig. 2) . The PFS rates at 12 and 24 months were 33.3% (95% CI, 20.0-46.6%) and 20.8% (95% CI, 9.3-32.3%), respectively, in patients receiving dabrafenib; and 42.5% (95% CI, 32.1-52.9%) and 21.8% (95% CI, 12.8-30.8%), respectively, in those treated with the combination regimen. The median global PFS was 9.5 months (range: 0.1-31.8 months); PFS rates were 8.1 months (range: 0.8-31.5 months) for the dabrafenib monotherapy group and 10.2 months (range: 0.1-31.8 months) for the combination dabrafenib plus trametinib group. Other data of postoncological treatments were also recorded: therapy of any line was prescribed for 64 patients, chemotherapy (32 patients) and immunotherapy (77 patients) were the most frequently used.
Safety profile
Cutaneous toxicity of any type was reported in 42.2% of patients overall (58.3% and 33.3% in the monotherapy and combination groups, respectively). The toxicity profiles are shown in Table 4 . The most frequent cutaneous toxicities were hyperkeratosis (14.8%) and rash (11.9%). The most frequent AEs were pyrexia (27.4% of patients), asthenia (19.3%), arthralgia (17.0%), and diarrhea (13.2%). In total, 18.5% of patients (18.8% and 18.4% from the monotherapy and combination groups, respectively) experienced at least a single grade 3/4 AE; however, each of these events was reported in at least 2 patients.
Discussion
Dabrafenib and trametinib, used as single agents or in combination, have produced a significant improvement on the outcomes of patients with metastatic melanoma harboring BRAF mutations, and have changed the scope of treatment in this setting. [24] The impressive results of the early studies with dabrafenib, as well as the subsequent phase II-III clinical trials, [13, 14] demonstrated significant improvements in PFS and OS rates compared with conventional chemotherapy; however, tumor progression occurred in approximately 50% of patients by 6 months after commencing treatment. [14] The reactivation of the mitogen-activated protein kinase pathway through various mechanisms of drug resistance has been implicated in recurrence, [25, 26] and combining BRAF and MEK inhibitors was therefore postulated to avoid or delay the development of treatment refractoriness, as well as to prolong survival. [27] To that end, combining dabrafenib and trametinib has shown promising results in randomized phase III trials, including improved and prolonged PFS and OS when compared to monotherapy with dabrafenib or vemurafenib. [28, 29] The COMBI-d multicenter double-blinded phase-III clinical trial of 423 patients with BRAF V600E or V600K stage IIIC or IV unresectable melanoma, who had not undergone previous systemic therapy, showed a 3-year PFS of 22% with dabrafenib plus trametinib versus 12% with monotherapy; the 3-year OS rates were 44% versus 32%, respectively. [30] Dabrafenib alone or in combination with trametinib expanded access programs were initiated in Spain following their subsequent approval by the European Medical Agency, and make the basis for this retrospective, observational study. This early, multicenter and standard clinical-setting experience, with unselected series of BRAFV600E/K melanoma patients, are consistent with the efficacy and toxicity data previously described in the pivotal trials, [29, 30] However, comparison between these treatments was not, indeed, considered at the time of study design, neither as objective of this retrospective and real-life series of patients. Differences in results should take into account the recruitment procedures and the variability of experience among the recruiting centers.
Given these factors, data revealed a PFS rate of 8.1 months for the dabrafenib monotherapy group and of 10.8 months for the combination group of patients. These results are similar to those described in the COMBI-d trial (8.8 and 11.0 months, respectively).
Contrary to the PFS, the OS results obtained in our series cannot be compared with those reported in the COMBI-d trial (in our study, 60.3% and 60.4%, dabrafenib and combined therapy at 12 months, respectively; 68% and 74% for the COMBI-d trial); this is not only because of the above-mentioned factors, but also because patients in our study received prior lines of treatments, and also because our study was observational and based on real-life settings. Notably, 14% of our patients previously received immunotherapy and 40.5% (out of 84 patients with any metastasis) had brain metastases when treatment was initiated. However, even considering these high- risk factors, our OS results were similar to those of an earlier trial [30] that investigated 78 patients with BRAF V600 mutationpositive metastatic melanoma who were naïve to previous BRAF inhibitors and who received dabrafenib plus trametinib; their PFS rates were 44%, 22%, and 18% at 12, 24, and 36 months of treatment, respectively.
The AE profile in our study is similar to those described previously. Patients receiving monotherapy experienced more episodes of hyperkeratosis (34.7%) compared to those receiving combination therapy (2.3%), and pyrexia was the most frequent AE reported in the dabrafenib and trametinib group (27.2% of patients). No new findings were observed regarding the safety profiles of either regimen.
Currently, data on the use of dabrafenib as monotherapy or in combination with trametinib in a real-world setting are scarce. [17] [18] [19] [20] 22, 23] The limitations inherent to the retrospective and observational nature of our study should be taken into account when interpreting our data; however, evaluating the efficacy and tolerability of dabrafenib as a single agent, as well as dabrafenib plus trametinib, in patients enrolled in compassionate use programs render our cohort highly representative of real-life scenarios. Although further studies involving series of patients with similar characteristics may be required to corroborate these results, our experience may also be considered useful for designing and initiating studies of these agents in other countries.
In summary, our results suggest that the use of dabrafenib alone or in combination with trametinib, in a compassionate program, is safe and effective in terms of toxicity, response, and survival rates. However, differences in patients' prognostic features ought to be considered. Table 4 Description of adverse events reported during the treatment period. 
